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4.0 TIER I EVALUATION

One of the purposes of Tier I is to determine whether factual determinations can be made on the basis of

existing information. Tier I is a comprehensive analysis of all existing and readily available, assembled,

and interpreted information on the proposed dredging project, including all previously collected physical,

chemical, and biological monitoring data and testing for both the dredged material excavation site and the

proposed disposal site. Only limited testing, to determine the applicability of exclusions, maybe necessary

in this tier.

If the information set compiled in Tier I is adequate to meet the exclusions or is complete and comparable

to that which would satisfy Tier II, III, or IV, as appropriate, factual determinations can be made without

proceeding into the higher tiers (Figure 3-1). For an evaluation to be completed within Tier I, the burden

of evidence of the collected information must be adequate to make factual determinations.

The initial focus of the Tier I evaluation is on information relevant to Sections 230.60 (a), (b), (c), and

(d) of the Guidelines and the potential for contaminant-associated impacts upon discharge. These four

sections of the Guidelines fully define the exclusions from testing, which are summarized below.

If an evaluation of the dredging site indicates that the dredged material is not a “carrier of contaminants”,

testing may not be necessary. Such situations are most likely to arise if the dredged material is

composed primarily of sand, gravel and/or inert materials; the sediments are from locations far removed

from sources of contaminants; the sediments are from depths deposited in preindustrial times and not

exposed to modern sources of pollution. However, potential impacts from natural mineral deposits must

also be considered.

Testing may also not be necessary “where the discharge site is adjacent to the excavation site and subject

to the same sources of contaminants, and materials at the two sites are substantially similar “(Section

230.60 (c)). However, some physical and chemical testing may be necessary to confirm that the two sites

are “substantially similar”. The rationale behind this exclusion from testing is that when 1) the discharge

and excavation sites are adjacent, 2) the concentration of contaminants in the two sites are not substantially

different, and 3) the geochemical environments are similar, then the bioavailability of contaminants at the

two sites are likely to be similar. This exclusion can apply even if the dredged material is a carrier of

contaminants, providing that “dissolved materials and suspended particulate can be controlled to prevent

carrying pollutants to less contaminated areas”.

Section 230.60 (d) states that testing may not be necessary with material likely to be a carrier of

contaminants if constraints acceptable to the USACE District Engineer and EPA Regional Administrator
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are available to “reduce contamination to acceptable levels within the disposal site and to prevent

contaminants from being transported beyond the boundaries of the disposal site”. Such constraints may

involve technologies such as capping and underwater containment. Design and monitoring requirements

for such constraints should be determined by the Regional Administrator and District Engineer on a case-

by-case basis.

If the exclusionary criteria are satisfied, factual determinations for the dredged material can be made and

no further evaluation is necessary. If the exclusionary criteria are not met, the material is evaluated based

on all existing information. This information should include chemical information and, if appropriate,

existing data on the toxicity and bioaccumulation potential of the dredged material and of the reference

sediment. The information must be sufficient to determine if water quality standards are met and, if

appropriate, whether 1Yo of the LC~Oor EC~Oof each tested species will or will not be exceeded in the

water column following mixing. If adequate information is not available for a Tier I evaluation, the

process moves to Tier II.

Even if factual determinations cannot be made on the basis of Tier I information, the information collected

can be put to use in later tier analyses. Another purpose of Tier I is to identify the contaminants of

concern (if any) in the dredged material. This information is used to select analyses in Tiers II, III, and

IV. Similarly, other information collected in Tier I may be used to satisfy all or portions of evaluations

in other tiers. It is necessary to proceed through the tiers only until a factual determination is reached.

Rigorous information collection and assessment in Tier I inevitably saves time and resources in making

final determinations.

Annual or episodic dredging, undertaken to maintain existing navigation improvements, may warrant a

periodic Tier I reevaluation. The general recommendation of EPA and USACE is that the interval

between reevaluation of Tier I data for these projects not exceed three years or the dredging cycle,

whichever is longest. If there is reason to believe that conditions have changed, then the time interval

for reevaluation may be less than three years. As a minimum, this reevaluation should include a technical

reassessment of all new and previously evaluated physical, chemical and biological data, changes in

sediment composition or deposition (e.g., industrial development in the watershed), improvements in

analytical methods and contaminant detectability y, quality assurance considerations and any regulatory

changes.
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4.1 Compilation of Existing Information

The potential for contaminants to have been introduced to the dredged material, evaluated with

consideration of the physical nature of the dredged material, and the proposed disposal site, allows case-

by-case determinations of whether the proposed discharge of dredged material may result in

contamination, bioaccumulation or toxicity above reference levels. Section 230.60 (b) of the Guidelines

lists a number of factors which should be considered when evaluating the potential for contamination at

the dredging (i.e., extraction) site. These factors represent sources of contamination, pathways of

contaminant transport, and naturally occurring substances which may be harmful to aquatic biota:

●

●

●

●

●

●

●

●

●

●

●

urban and agricultural runoff

sewer overflows/b ypassing

industrial and municipal wastewater discharges

previous dredged or fill discharges

landfill leachate/groundwater discharge

spills of oil or chemicals

releases from Superfund and other hazardous waste sites

illegal discharges

air deposition

biological production (detritus)

mineral deposits.

The information gathering phase of Tier I evaluations has to be as complete as is reasonably possible,

including existing information from all reasonably available sources. This will increase the likelihood

that determinations concerning the impact of dredged material may be made at initial tiers. Sources of

available information include the following, without limitation:

● Results of prior physical, chemical, and biological tests and monitoring of the material

proposed to be disposed.

● Information describing the source of the material to be disposed which would be relevant

to the identification of potential contaminants of concern.

● Existing data contained in files of agencies such as EPA or USACE or otherwise

available from public or private sources. Examples of sources from which relevant

information might be obtained include:

● Selected Chemical Spill Listing (EPA)

● Pesticide Spill Reporting System (EPA)

● Pollution Incident Reporting System (United States Coast Guard)
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Identification of In-Place Pollutants and Priorities for Removal (EPA)

Hazardous waste sites and management facilities reports (EPA)

US ACE studies of sediment pollution and sediments

Federal STORET, BIOS, CETIS, and ODES databases (EPA)

Water and sediment data on major tributaries (Geological Survey)

NPDES permit records

Agencies with contaminant or related information, for instance, Fish and

Wildlife Service (FWS), National Oceanic and Atmospheric Administration

(NOAA), regional planning commissions, state resource/survey agencies

CWA 404(b)(1) evaluations

Pertinent and applicable research reports

MPRSA 103 evaluations

Port and marina authorities

Colleges/Universities

Records of State agencies, (e.g., environmental, water survey, transportation,

health)

Superfund sites, hazardous waste sites

Published scientific literature.

Sources may contribute differing types and quantities of contaminants to sediments. For example, a

matrix of potential correlations between industrial sources and specific contaminants is provided in Table

4-1. This matrix is, however, not all inclusive and makes no accounting for current pollution control

practices.

There are also a number of factors which influence the pathways between contaminant sources and the

dredging and disposal sites, including:

● bathymetry

● water current patterns

● tributary flows

● watershed hydrology and land uses

● sediment and soil types

● sediment deposition rates.

More detailed site-specific guidance for reaching administrative decisions concerning the impact of a

dredged material discharge may be developed by particular EPA Regions and USACE Districts by

considering available scientific information and locally important concerns. In evaluating the likelihood
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that discharge of a dredged material may cause contaminant associated impacts, concern decreases with

the increase of factors such as:

● isolation of the dredging operation from known existing and historical sources of

contamination

● time since historical sources of contamination have been remediated

● number and frequency of maintenance dredging operations since abatement of the source

of contamination

● mixing and dilution occurring between the contamination source and the dredging site

● transport and potential deposition of sediment in the dredging area from sources other

than those potentially affected by contamination

● grain size of the dredged material.

Concern regarding contaminant associated impacts increases with the increase of factors such as the

number, amount, and toxicological importance of contaminants:

● known to have been introduced to the dredging site

● suspected to have been introduced to the dredging site

● included in continuing input from existing sources

● included in historical sources.

These and other considerations are complexly interrelated; i.e., the acceptable degree of isolation from

sources of contamination depends on the number, amount, and toxicological importance of the

contaminants as well as on all other factors. These considerations have to be evaluated for all dredged

material. Even so, it is desirable that local guidance be developed, based on technical evaluations, that

describes the emphasis on factors deemed appropriate in each area. In all cases, the decisions that are

based on these factors must be compatible with the Guidelines.

4.2 Identification of Contaminants of Concern

In the Tier I decision sequence (Figure 3-1), the first possibility is that more information is required to

make a factual determination. A critical prerequisite to generating this information and one which is

crucial to the success of the testing program is deciding, on a case-by-case basis, which contaminants

are of concern, particular y for 401 certification, in the dredged material being evaluated. To determine

the contaminants of concern, it may be necessary to supplement available information with additional

chemical analyses of the dredged material. Contaminants of concern are not restricted to compounds
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which inhibit organisms but also those which promote undesirable organisms or growth (e.g., nutrients

such as phosphorous - Nakaniski et al., 1986). However note that in at least some cases nutrient releases

may be minimal and of no environmental concern (e.g., Tavolaro and Mansky, 1985).

4.2.1 Microbial Contamination

As noted in Section 2.2, this manual only addresses microbiological concerns to the extent that they

address State 401 certification requirements. To this end, major areas of concern and pertinent sources

of information addressing these and other relevant microbiological issues are provided below.

If sediments are suspected to have high levels of microbial contamination and dredging or disposal sites

are close to shellfish beds, swimming beaches or drinking water intakes, then microbial sediment

analyses may be required. Useful references include: EPA (1978); Gerba et al. (1979); Dutka et al.

(1988) and Helmer et al. (1991). Appropriate state health and water quality agencies should be consulted

for guidance and appropriate methods for measuring microbial contamination.

There are three major areas of concern for microbiological contamination and effects related to dredged

sediments: (1) contamination of harvestable shellfish (e.g., Hood et al., 1983; Bruckhardt et al., 1992;

Martinez-Manzanares et al., 1992); (2) body contact, generally related to swimming beaches (e.g.,

Fleisher, 1991; Helmer et al., 1991) ; (3) contamination of drinking water (e.g., Geldreich, 1991; Helmer

et al., 1991). As noted in the Guidelines (e.g., 230.21, Suspended Particulate, and elsewhere), the

ultimate concern is that “...pathogens and viruses... may be biologically available”.

Sediments generally contain higher concentrations of indicators of fecal contamination and pathogens,

such as Salmonella and viruses, than occur in the water column (e.g., Chen et al., 1979; Gerba et al.,

1979; LaBelle et al., 1980). Further, these microorganisms survive longer in the sediments than in the

water column (e.g., DeFlora et al., 1975; Smith et al., 1978; Borrego et al., 1983; Rao et al., 1984).

Sediments have been shown to be a source of microorganisms released to the water column (e.g.,

VanDonsel and Geldreich, 1971; Shiharis et al., 1987; Hardina and Fujioka, 1991). More specifically,

dredging and disposal have been shown to release these microorganisms (e.g., Grimes, 1975; Babinchak

et al., 1977).
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4.2.2 Chemical Contamination

Nationally, it is difficult to specify a single set of contaminants that adequately addresses all

environmental concerns. However, regions may develop their own general contaminants of concern list

for routine permitting purposes. In some dredged materials, there may be no contaminants of concern.

Different disposal operations may have their own set of contaminants of environmental concern that

should be adequately evaluated for each operation.

Identifying specific contaminants that are of concern in a particular dredged material is dependent on the

information collected for Tier I. In some instances, it may be sufficient to perform confirmatory analyses

for specific contaminants of concern identified in Tier I. In other cases, where the initial evaluation

indicates that a variety of contaminants of concern may be present, chemical analysis of the dredged

material could provide a useful inventory, and bulk sediment chemistry analysis conducted according to

the guidance in Section 9.3 may be appropriate and, in fact, would be necessary to conduct the Tier II

water quality screen and the theoretical bioaccumulation potential determination. Contaminants always

of interest, if present, are those for which there are FDA limits or state fish advisories and where WQS

exceedances exist. Other contaminants that should be included are those that might reasonably be

expected to cause an unacceptable adverse impact if the dredged material is discharged.

The contaminants of concern in each dredged material should be identified on the basis of the following,

keeping in mind the discussion in Sections 9.3, 9.4, and 9.5:

● presence in the dredged material

● presence in the dredged material relative to the concentration in the reference sediment

● toxicological importance

● persistence in the environment

● propensity to bioaccumulate from sediments.

The major chemical properties controlling the propensity to bioaccumulate are:

Hydrophobicity

Literally, “fear of water”; the property of neutral (i.e., uncharged) organic

molecules that causes them to associate with surfaces or organic solvents rather

than to be in aqueous solution. The presence of a neutral surface such as an

uncharged organic molecule causes water molecules to become structured around

the intruding entity. This structuring is energetically unfavorable, and the neutral

organic molecule tends to be partitioned to a less energetic phase if one is

available. In an operational sense, hydrophobicity is the reverse of aqueous solu-
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bility. The octanol/water partition coefficient (KOW,log A&,, or log F’) is a

measure of hydrophobicity. The tendency for organic chemicals to

bioaccumulate is related to their hydrophobicity. Bioaccumulation factors

increase with increasing hydrophobicity up to a log F& of about 6.00. At

hydrophobicities greater than about log KOW= 6.00, bioaccumulation factors tend

not to increase due, most likely, to reduced bioavailability.

Aqueous Volubility

Chemicals such as acids, bases, and salts that speciate (dissociate) as charged

entities tend to be water-soluble and those that do not speciate (neutral and

nonpolar organic compounds) tend to be insoluble, or nearly so. Volubility favors

rapid uptake of chemicals by organisms, but at the same time favors rapid

elimination, with the result that soluble chemicals generally do not bioaccumulate

to a great extent. The soluble free ions of certain heavy metals are exceptional

in that they bind with tissues and thus are actively bioaccumulated by organisms.

Stability

For chemicals to bioaccumulate, they must be stable, conservative, and resistant

to degradation (although some contaminants degrade to other contaminants

which do bioaccumulate). Organic compounds with structures that protect them

from the catalytic action of enzymes or from nonenzymatic hydrolysis tend to

bioaccumulate. Phosphate ester pesticides do not bioaccumulate because they are

easily hydrolyzed. Unsubstituted polynuclear aromatic hydrocarbons (PAH) can

be broken down by oxidative metabolism and subsequent conjugation with polar

molecules. The presence of electron-withdrawing substituents tends to stabilize

an organic molecule. Chlorines, for example, are bulky, highly electronegative

atoms that tend to protect the nucleus of an organic molecule against chemical

attack. Chlorinated organic compounds tend to bioaccumulate to high levels

because they are easily taken up by organisms, and, once in the body, they

cannot be readily broken down and eliminated.

Stereochemistry

The spatial configuration (i.e., stereochemistry) of a neutral molecule affects its

tendency to bioaccumulate. Molecules that are planar tend to be more lipid-

soluble (lipophilic) than do globular molecules of similar molecular weight. For

neutral organic molecules, planarity can correlate with higher bioaccumulation

unless the molecule is easily metabolized by an organism.
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4.3 Tier I Conclusions

After consideration of all available information, one of the following conclusions is reached (Figure 3- 1):

● Existing information does not provide a sufficient basis for making factual

determinations. In this case, further evaluation in higher tiers is appropriate.

● Existing information provides a sufficient basis for making factual determinations. In this

case, one of the following decisions is reached (Figure 3-1):

● The material meets the exclusion criteria.

● The material does not meet the exclusion criteria but information concerning the

potential impact of the material is sufficient to make factual determinations.
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